Recent computational and gas phase experimental studies (Garcia-Viloca, M.; Gonzales-Lafont, M.; Lluch, J.M. J. Am. Chem. Soc. 1997, 119, 1081-1086 have shown that LBHB can exist in the gas phase systems as well. The implications of isotope effects have also been studied for structures containing low-barrier hydrogen bonds (Huskey, W.P.
in many chemical problems as well as in some biological processes. It appears that the low-barrier hydrogen bond (LBHB) for this displacement may play fundamental role in stabilizing intermediates in enzymatic reactions and in energy lowering of transition states (Cleland, D.; Kreevoy M.W. Science 1994 , 264, 1887 -1890 . There is considerable evidence that a LBHB may be important in the reaction catalyzed by ∆ 5 -3-ketosteroid isomerase (Warshel, A.; Papazyan, A. Science 1995, 269, 102-103) .
Recent computational and gas phase experimental studies (Garcia-Viloca, M.; Gonzales-Lafont, M.; Lluch, J.M. J. Am. Chem. Soc. 1997 , 119, 1081 -1086 have shown that LBHB can exist in the gas phase systems as well. The implications of isotope effects have also been studied for structures containing low-barrier hydrogen bonds (Huskey, W.P. J. Am. Chem. Soc. 1996 , 118, 1663 -1668 . On the other hand, the multiple proton transfer seems to play an important role in quantum chemical The importance of the proton transfer within the quantum-mechanical tunneling model has been pointed out within the model first-principle calculations of ammonia dissociation on the Si (100) surface (K. Z. Smedarchina and M.Z. Zgierski). This process was investigated by means of the density functional and approximate instanton methods. It was demonstrated that, even at room temperatures, the dissociation process of ammonia is dominated by tunneling mechanism.
Some aspects of the excited state proton transfer have been studied for carbazole (N.
Chattopadhyay) giving rise to the dual fluorescence from the two prototropic species. It was found that the relative intensity of the two emissions is sensitive not only to the pH of the medium but also to the microenvironment around the probe.
It seems that the electron density distribution within the hydrogen bond atoms is of essential 
